In this Modern era it has become mandatory that a better automated transportation service has to be provided with effective management of fuel, better traffic route planning compared with traditional transportation system. A new system with the view of preventing traffic congestion with the capability of effectively sensing and monitoring environmental factors such as temperature, illumination of the surrounding, acceleration and position of the vehicle in three dimensional spaces has to be devised. Further the system must be capable of learning and adapting itself to the external environment with the ultimate goal of predicting the current position of the vehicle at a given instant of time with greater accuracy. The transition of control from the Manned to the unmanned system is possible only if the artificially conscious systems evolve to suite cognitive human processes. A simulated real time ambient intelligent system called SUVs (Sun SPOT based Unmanned Vehicular System) which will have situational awareness and will be capable of taking complete control over the external environment by sensing with the help of ubiquitous devices such as Sun SPOT (Small Programmable Object Technology) is modeled. Ubiquitous Collaboration Services is provided for SUVs in order to share its gained knowledge which provides effective adaptation to real time environment. Swarm intelligent techniques are adopted for effective traffic control and to mimic human behavior with the vision of providing infrastructure for Service oriented architecture along with a vision of building unmanned vehicular systems. A transition model is simulated utilizing various inputs to the ubiquitous devices providing realtime services for mobile vehicular agents.
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INTRODUCTION:
Unmanned cars have always been a source of inspiration for the human community at large. It is extremely evident that the users are increasing at an exponential phase and the need for effective management of traffic has gained upper hand. This has to be combated with the help of emerging technological solutions aided with effective wireless communication between vehicles and the decision has to be made with absolute precision. A better solution could be arrived by a network of ubiquitous devices operating with a unified goal of learning the environment and performing required actions in real time. Ambient Intelligence enables these devices to add their learning to their belief statements and to their commitment rules if it does not contradict with those already present. Further these ubiquitous devices have the capability of making peer to peer connectivity thus enabling them to communicate their position accurately. This enables accurate modeling of human activities hence providing the capability of tackling various situations where an unmanned vehicle is expected to predict the trajectory of the manned vehicle and overcome real time complications in an effective manner. This paper is divided into the following sections. Section 2 discusses the selection of wireless sensor mote and the framework that is taken into account for providing intelligence to the wireless mote under-consideration. Section 3 discusses the various modes of operating the proposed SUVs (Sun SPOT based Unmanned Vehicle system) in real-time environment taking into account vehicle detection, tracking, motion sensing and effective path planning. Section 4 discusses the services and the architectural design of these motes for real time monitoring, controlling and environmental sensing. Section 5 describes the simulation environment and test results are provided. MOTE  AND  INTELLIGENT  FRAMEWORK 
SELECTION OF WIRELESS SENSOR
Requirements of wireless sensor motes
Various factors have to be considered before selecting a wireless sensor mote. Since real time decisions have to be made at a faster rate, at least, a bare minimum of 80~100 MHZ of processor speed is required. Further the system must be capable of handling data communication through radio and also requires a greater hardware support for RAM. The traditional wireless sensor devices such as Berkley [1] motes which support 7 MHZ of Processor, 128 KB of Program memory are not suitable for deployment of intelligent framework as the memory and processor requirements shoots high. Further the sensor motes must have the capability of interfacing with external circuits to control the accelerator, brakes and the gears of the vehicle in order to control them. Another factor that has to be taken into consideration is the foot print of the OS which operates the hardware. As they consume valuable resources such as processor cycles and battery life careful selection of the operating system is highly essential.
The intelligent framework that is taken into consideration must have the capability of running in the selected hardware and must have the ability to create new agents dynamically at runtime. It must be capable of running on smaller foot print and must have the ability to model the environment. Further it must enable inter-agent communication and should be capable of sharing modules and services in a peer to peer interaction thus creating an ad-hoc network of ubiquitous devices. 
Description of Sun SPOTs
Efficiency of Sun SPOTs
Further the SPOT can be completely programmed in Java and it is highly optimized so that it is comparatively 4 times more efficient than a C based processor. The additional control circuitry can be designed, easily integrated and controlled with Sun SPOTs.
Ancillary hardware interfaced with SPOTs
In order to achieve real time functionality additional sensor modules are deployed apart from the built-in Temperature Sensor which helps maintaining the temperature of the Vehicle and the light sensor which is used to control the illumination of light based on the duration of the day. The accelerometer coupled with electronic gyroscope serves as the Inertial Navigational System (INS). In addition to this Vehicle tracking and motion sensing with IBEO Alasca sensors for ground filtering and Velodyne HDL -4E provides 3D scan of the environment with high frame rates are employed. An odometer is used to monitor the motion of the vehicle and Servo motors are attached for accurate control of accelerator, brakes and clutch panels. Moreover it has a built in display unit which provides the necessary information regarding the position of the vehicle and also allows the user to provide his input.
Description of AFME
AFME [3] stands for Agent Factory Micro Edition and was developed to enable the creation of agent based applications with a vision of future whereby the embedded devices that are sensitive to environment react in a desirable way in order to achieve convergence of pervasive and intelligent systems coordinating with each other targeting on effective decision making for computationally restricted devices.
Specification of AFME
AFME is a framework that is designed for Constrained Limited Device Configuration (CLDC) which is used for specifying the behavior based on multi modal logic of commitment. It models agents as entities having mental state consisting of a set of belief statements and commitment rules.
It follows a "Sense-Deliberate-Act" cycle in which the agents are executed at periodic intervals by a thread scheduler [3] . The AFME operates on a core algorithm which initially fires the preceptors in order to sense the external environment. Then the states of the environment are updated and with the help of resolution based reasoning subsets of desire called intentions are chosen and are later adopted as commitment rules. Now actuators are fired depending on the chosen commitment rules.
Thus an Intelligent framework which works on goal based querying mechanism has been identified for Sun SPOTs to operate on. AFME framework is entirely written to support MIDlet /CLDC specification and hence it can run efficiently on Sun SPOTs.
Efficiency of AFME
Better resource management strategies have been adopted which reduces the computational overlaps and enhances agent's rational decision making capability. Belief labeling [4] has significantly improved the efficacy of AFME by eliminating redundant processing thus allowing developers to encode common sub sequences of predicates that have to be evaluated once.
TRANSISTION MODEL
It is believed that from the available literature ([6] [7] ) at hand a totally unmanned car would have to carry out high processing at real time and has no in-built learning capability within the system. This section discusses the various ontologies of how a particular agent running on Sun SPOT would initiate actions such that it effectively plans and organizes itself to operate in a real time environment. To accomplish this task, learning and the self healing processes are isolated to effectively manage the resources available at hand.
Inputs taken into consideration
At any particular instance of time four major inputs are to be considered for better understanding of the environmental factors with much accuracy and precision. Fig 2 displays the interfacing between various hardware components that are utilized for building an effective system which could perform various actions by sensing the external environment.
Vision
Here the current state of the external environment is obtained based on IBEO Alaska Sensor which allows ground filtering by collecting four parallel horizontal lines and segregating those which come from ground. Velodyne HDL-64E Sensor provides a 3D scan of the environment at high frame rates. The precision of these sensors for detection of various parameters such as Vehicle dynamics, tracking and motion evidence have been elaborately discussed in [5] . The pattern provided by these sensors is taken as input.
External SUVs
The SUV system that is currently on operation is capable of recognizing other SUVs that it encounters during its various modes of operations. With the utilization of Ubiquitous Collaborative Services (UCS) it could share its state with its neighboring SUVs thus providing contextual collaboration.
Inertial Navigational System [INS]
The accelerometer provided by the Sun SPOT is interfaced with electronic gyroscope which provides the exact direction and motion of the vehicle in real world. The pattern provided by INS is taken as the input.
Temperature and light sensor
Temperature sensor regulates the temperature inside the Vehicle. Light sensor monitors the illumination of the environment and adjusts the head light of the vehicle automatically. 
User input:
In this context user input refers to the user operations like steering, controlling the accelerator and brakes based on the external environment. In Semi automatic Mode (SAM) the system is completely controlled by the user. The system gathers the patterns and adds to its knowledge base. In automatic mode the abrupt operations which are performed by the user are taken as interrupts and flag points are set.
Modes of operation
The agent would be capable of operating on three modes namely the,
Semi-Automatic Mode (SAM) or Learning Mode, Automatic Mode (M) or Control Mode and Meta Cognitive Model (MCM)
or Self Healing Mode. Learning real time vehicular controls in concern with shortest route planning, collision avoidance and leveraging traffic congestion are considered as primary responsibilities in Automatic Mode (AM). On the other hand whenever SUVs are exposed to hostile environments, the beliefs would be updated based on manual control and the commitment rules to the Ambient Intelligence system would be revised to suite various environmental parameters which are efficiently managed in Semi-Automatic Mode (SAM). Meta Cognitive knowledge discovery and Self healing processes (human modeling) are effectively carried out in optimizing the available pattern-base based on the flag position as described in section 3.2.3
The learned commitment rules would be placed in a profile known as Knowledge base profile (KBP). KBP contains a class of rule pairs which maps GPS plots to its corresponding actuator rules. In order to perform actions at real time it becomes mandatory that actuator rules are framed based on the landscape orientation and the nature of the environment. KBP is updated periodically and appropriate error corrections or modifications are made in the Self Healing Module so that it is updated periodically.
In all the above modes of operation the user has the capability of controlling the vehicle. Whenever a user interrupt occurs the appropriate actuator rule of the agent will be flagged for reconsideration by the Intelligent Unit.
Semi Automatic Mode (SAM)
In this mode of operation the vehicular functions are entirely based on the user input besides modifying agent's pre framed believes and commitments until absolute precision of actuator rules are achieved. As depicted in Fig 3, initially with the help of Global Positioning System the exact location of the vehicle is being identified. The position of the vehicle is being periodically updated by the GPS data Analyzer. This is correlated with the existing rules present in the KBP and appropriate actuator rules are extracted. Depending on the manual input along with the pattern generated by Vision Sensors, INS and External SUVs the new actuator rules of the agent are generated and the marginal error is determined. The change in the error pattern is given as feedback to the intelligent unit by decentralized Vehicular system in which the overall functionality emerges from the interaction of individual flagging the pattern where the interrupt occurred. Three major functions of the Intelligent Unit include Generation of Preceptor Rules, Generation of Actuator Rules and Verification of Updates and Believes. The flagged preceptor rules are given to the Human Modeling Unit for further evaluation. The results are fed to the Intelligent Unit and its outcome is compared with the existing belief statements. Those which comply with the existing system are appended to the Knowledge Based Profile and the others are being flagged and sent to the Human Modeling Unit for re-consideration.
Fig3. Semi -Automatic Mode (SAM)
Automatic Mode (AM)
Here the system functions completely on its pre framed beliefs and commitments. New Actuator Rules are generated based on GPS location, External SUVs and the belief statements of the knowledge based profile. As depicted in Fig 4 three states are identified namely (-1, 0, 1) to represent the degree of deceleration, neutral and acceleration. The Servo Motors are driven by the Actuator Rules which specify the extent of force applied to the accelerator and brakes and the direction along which the vehicle has to be steered. Feedback processing and functionality of the Intelligent Unit are similar to the SemiAutomatic Mode.
Fig4. Automatic Mode (AM)
Automatic Mode differs from other modes by the incorporation of Swarm Intelligent Techniques which offers a powerful paradigm for building robust high-integrity distributed applications having no hierarchical command of control and hence no common mode of failure or vulnerability. This provides the capability of building scalable interaction services between SUVs at real time for effective collaboration. A number of algorithms have already been devised which makes use of local connectivity information thus achieving co-ordination between various WSNs [9, 10, 11] .This requires each SUVs to broadcast its IEEE Address to its immediate neighbors. Region of Control encompasses local connectivity information which limits the number of communication links that a particular Sun SPOT can maintain in order to avail message transport and agent migration services [12] . This enables the SUVs to effectively communicate with other systems within the region of control by establishing reliable sockets thereby sharing knowledge pertaining to the landscape orientation and traffic congestion. Dynamic path planning determines the optimized path based on the familiarity of the available landscape orientation along with the knowledge shared thus estimating a congestion free route leading to its destination.
Thus it provides a new paradigm for building distributed intelligent agents with a high degree of traffic regulation by effectively coordinating the velocities of the neighboring Vehicles. Dynamic decisions are made so that a constant velocity is maintained with other vehicles that are in close proximity thus avoiding collision. By the effective utilization of Ubiquitous Adaptive Services it could reroute vehicles imparting them the awareness of the complications thus achieving knowledge sharing as described in section 4.2
Meta Cognitive Model
This mode refers to the functionality of the system at rest. The computationally intensive meta-cognitive process is done when the system is inactive. Fig 5 depicts The Simulator Engine serves the purpose of examining the functionality of the system when exposed to adverse situations (flagged statements) before deploying the newly framed preceptor rules directly into the system's engine.
UBIQUITOUS SERVICES:
This section discusses the ubiquitous services that are provided by the SUVS for its collaborative work environment at real time.
Since SUVS operate in a distributed ad-hoc environment, they demand efficient infrastructural services to manage the problems faced at real time. We suggest two services namely ubiquitous adaptive services and ubiquitous integration services which would enable the interaction of mobile agents in pervasive environment.
Ubiquitous Integration Services (UIS)
Ubiquitous Integrated Services provides a seamless integration of SUVS by providing a suitable infrastructure for the agents to exchange status update packets which accurately provide [location, Velocity and relative trajectory] as computed by the agent pertaining to that single SUVS. This enables each SUVS to adapt according the environment. However in case of similarity in their trajectory, necessary updates are made to agents so that they modify their relative paths thus avoiding collision in real time.
.
Fig 5. Meta Cognitive Model (MCM)
This service enables the agents to maintain the state of self awareness by providing them flexible support for individual agents to operate in a distributed ad-hoc environment. This offers the agents with the power of real-time context aware collaboration for the existing infrastructure.
Ubiquitous Adaptive Services (UAS)
Ubiquitous adaptive services enable agents to share their knowledge obtained by them pertaining to the environment. For instance, if an agent faces a traffic congestion when mobilizing through a particular geographic location it would interact with other agents that is about to encounter an analogous scenario thus enabling the agent to compute and adapt itself to an alternate route dynamically at that instant.
Moreover UAS facilitates these agents to obtain KBP updates thus allowing them to share the knowledge of the environment. This creates a virtual environment wherein any agent can avail the above services and acquire the knowledge pertaining to the target geographic location.
SIMULATION ENVIRONMENT
We have simulated the complete environment with Solarium [8] -a Sun SPOT Emulator (Fig 6a &b) provided by Sun Microsystems. Though certain assumptions were made in the simulation for the substitution of vision input and electronic gyroscope we have effectively modeled an efficient learning environment for the ubiquitous devices in order to take dynamic decisions at real time. We have incorporated the AFME framework [3] which provides the suitable platform to implement various services and modules for agents to interact with one another thus providing a powerful environment.
In this simulation we have modeled two scenarios on how communication and adaptation is established between various manned system and the collaborative services between the unmanned Systems are administered. We have obtained plots for the communication between the Manned and Unmanned system (Fig 7b) by controlling the Manned Vehicle through keyboard thus obtaining the Vision sensor pattern which depicts the relative change in sensor pulse (Manned System). The data gathered is used to calculate the Sensor pulse (Unmanned System) which in turn drives the System. Communication between SUVs is achieved through various Ubiquitous Services as discussed earlier . Fig 7c a depicts the behavior of the SUVs in both normal and abnormal circumstances. 
CONCLUSION
The transition from Manned to Unmanned Vehicles has always been a dream of humanity at large. The transitional model proposed by us effectively utilizes the resources of the ubiquitous devices also providing real time services for groupdriven composition of SUVS in order to support synchronous and asynchronous teamwork for mobile vehicular agents with an effective use of distributed ambient knowledge required to operate the vehicle at real time.
FUTURE WORK
The future work would involve implementation of these concepts in the real world, interfacing various hardware and software components. The above suggested system focuses specifically on four wheelers wherein in future it would be extended it all mobile systems.
